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(57)Abstract: 

PURPOSE: To allow the device to have a high-speed 
responsiveness and no mechanical vibration and to have a 
constant response frequency even if a moment of inertia of 
a load machine changes. 

CONSTITUTION: A first speed signal is gained by means of 
a first position controlling circuit 5 and a second speed 
signal is gained by means of a second position controlling 
circuit 7 which controls a mechanical simulation circuit 6a. 
Then, the first and the second speed signal are added to 
gain a third speed signal and a first torque signal is gained 
by means of a first speed controlling circuit 9 to which the 
third speed signal is inputted. Similarly, the second and the 
third torque signal are gained by means of a second and a 
third speed controlling circuit 10a, 11a respectively. A 
torque generated by an electric motor is controlled so as to 
follow a finally obtained torque signal which is gained by 
adding the first to third torque signals. 
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la 



i^Jtf|J^[Hls&<^.MtB3l^l^^t■^^^l;^Mii^fl■^(::*o^^rm3(Dh>'^'^«-^^aJ;bt-'Sm3cD 

n^mmRummm^-^(Dm^7^wmtLX7&ur^tttiz'ikii^(Dm2(Dhji^<7m^iz^'^isx 

minm^lz^':^l^xm2(Dmmm■^'^tht^t^nz(oi^Lmummmt. mum^<D^m.m^tm 
tm2(D^j^m^t^mnLxm3omf^m^t:mtir^imnmt.mum3<Dmm.m^Rumu 
mmliimi3^iblhtl■^Htcm^f^m^t{z&'^l^xm^(ohJl^'7m^'^tht^r^m^(Dmf^vmm 
mt.mtim2(Dmmm^jSLUmtmmmmm^tizm'^i^xm2(Dh)v<pm^^iiitir^m2<D 

^mumm^t. mni%^<DhJi^<7m^tmti%2(Dh)i^<7iE^tmu'm3(Dh}U'ym^izm'^i^x 
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[if ^113] h)i^<7Bimmm^iftLxn^mm^mw}-t^mmwtt. mummmommm^SLXsm 

m^(o^f^mm\B\mt. mm^comf^m^JSLV^mtmmmmn^tiz&'Di^xmzoi-ji^^im^ 
^i^ti■r^m2(Dm^mm\Blmt.mmm'^f^m^Js^.umm^mm^\z&'^l^xm3<r>\-)\.<pm^ 

mmmfkm^iz^-oi^xm^cDrnmn^^tati^^m^ (oitLmmmm^t. muhji^^pBimmm. 

nmmmjsi.ummm^-^com^AmmtLxm.i&ir^tt^iz'^iiE(Dm2(DHi^^m^jSLum 

ji^<7m^iz&'^i^xmmmmm^RifmmMmnm^^iht)t^mm^mm\Bi^t.mt&m^n 

in^m^Rmmmnnm^^z&'^l^xm2(Dmmm^^iht^r^m2<Di^Lmp\m\Bl^t.m?. 

m^(Dmmm-^tmmm2CD^i^m^t^ijmLxm3(Dmmm-^'^tiiti^^i}uw^t.mtm3(D 

mmm^Rumtimmm^i}^ibliit^^titzm^mm^tlz&'5l^xm^<Dh)[^<7m^^tiit^■r^ 

igi (Dmmumm^t. mum2(DmmE^RUmtimm^m.m^tizm'^i^xm2(Dhj\^<7mn 

^ttit)r^m2(D^fk%mm^t.mum^mn^JSLJsmm^f^m-^izA'5i^xm3(Dh)i^om^ 

^iiiti^^m3(Dmmmm^mt. mtEm^(Dhji^<?m-^tmtm2(D\-ji^^m^iz&'^i^xmtim 

mm(DHi^<p^mmr^M'm^^t. mtim3<oh)v<?m^^A:hfr^^iEmmt^mx. ms&m 

^m^WLRxs<i^-t6:<ttmtm2<D^&mmm^(o¥^>^^mr^^t^^^mtr^mmm<D^ 

umm5Yi-jv<7Bmmm^irtLxnnmm^mW]r^mmmt.m%mmm(Dmim^^m^^ 
AtiLxr<u<t^2\^mn'Amn^^tym^(j)m^^mz^immmi.nm^tmmmmm^t 

f^m^tmti^^^ni^t^i^tiiti^Mzmmf^m■wt\z&'^l^xm^(ohJl^om■^^tiit^T^mm 

pm^mt. mtmm^j\^<7m^JSLumum^<DH\^om^iz&r5i^xmsimwim<DHu<7^Mm 

■r^mm^mt^m^tz:it^^mtr^mm^<DiiLmmm^mo 

[is^iie] ±um^m5tmcDmmm(DiiLmmmmmiz:jrsi^x. y^-i^yTt^y-hin^mm^^ 

f)^Hi^^mmmn.nmmmRxsmmm^-':>(om^AwmtLXj^i&i^^tt^iz'ikv^(Dmm 

m^iz&-:^i^xmmmmm^:sLummmnnm^^iiitsr^mmmMm\Bi^t. mnm^^im^ 

Rumtmmminm^^z&r5l^xmmmmi^^m^^tht^r^mmi^Lmumm^t.mmm 

mmn^m^jkUmtmmmmn^iz^'^i^xmmhj[^<pm^^ihts^^mmm&um\Bi^ti3'^ 

h,mm^tlfz:lt^^^mtr^mmim(Di^Lmummm.o 

Cis^ii7] hJU'pB'Mmm^iftLxnmmm^mmt^mmmt. mummmomim^^m^^ 
x:hLxr<u<t^2mmn'Amu^^t:m^(DmwL-:^mz^^)mmmimm'^i:mm^&m^t 

umin^^ihr^mmiii^t.mumm\BiBnm^Rij(^mmmmihmii^i^tiiti^titzmm 

$iniE^\zmr5^^xm^(Dmmm^'^iiitsr^i^Lm%m^mt.m^mmmmm■^tmtEm^<Dm 

mm^tmtimmth^t^i^tiiti^ixfzm^f^m^t\z&'5L^xm^(Dhji^<pm^'^thtit^mm 
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^Js^nmmmmi.fkm^^:i&'^l^xmm^m^^m^t:tiitlr^mmi^Lmmm\Bimt.mmu 
mmm^^m^&umtmm^mm^iz&r5i^xmm\-j\^<7m^^tiiti^^mm^^mmm^t 

[fi*ii9] hji'OBmmn^ifr-Lxn^mm^mwir^mmimt. mummmoyminm^m^^ 
AtsLxr<tdi<t=b2js\(Dm'7^^m^^t^m^(DmmmMizj:^mmmmnm^tmmmmm^t 

mnm^^z&'^l^xm^(omf^m^'^tht)^^i^Lm%mm^t.mumm^^km^tmtm^(Dm 
mm^tmtm$mtii^t^it>tiiti^titzmmf^m-^tizm'^i^xm^(Dhji^<pm^'^ihts-r^mm 
wmm^t. ms&mmH\^<?m^JSLlfmt^m^<ohJ\^<7m^^zm'^l^xms&mWim(DHl^<7^um 

^mm^itmu^mmiLnm-^tmt^mm%inm^t<DminMmiM^-(Dmm'&m^miiiTiz 

[if ^mo] ±ummM9tm(Dmwim(DiiLm.mm^m\ztsi^x. -p^—i^^Tfy—i^m^^^nm 

m^<'^^(Dmm^ji^<p{E^^m'ALxmmmmm^^tiitir^m^(Dm'A^t. mmmm^mm^- 

^m'ALxmm\Bim.nm^iiiti^^m2<Dm'A^f3^ihmf^^tifzmmmMm^^t. m^im^^m 

^lSLXsm^^mmminm^^z&'^l^xmm^mm^m^^ttitir^mmi^LW%m^^t.mmW: 

mmmm^m^jSLumtmm^m.m^izm'^i^xmmHu^pm^^ihts-r^mm^^um^mt 

ti'^ihmmtH^tt=biz^i^jEmmi3<mtmm\^f&nm^tmm%nnm^t<oJEi^nmmm^o>m 

m'^m^ml>^Tlzm<}^^^it^^o^zmMiy^-\^yyt■rf—h*m■^■mumm^<Dm^<o^ 



[0001] 

mmizmr^tov^^o 

[0002] 

XB:^mmw,^±mxmmttitzf\^ji^=E—^tkmi^>n(^^'^j^<DSess\on B-4-x^mttifzmm 
(Dmm^cDitLmummm'^yf^^^oy^mxh^omrziztsi^x. ^a\tmAmw]m. ^ait^m^ 

^^mmx^^o 

[ooo3];:)jic. ±^Lfzvt^m(DW}mz'Di^xmBM^^o ii^m^m-^co^g, t}<i^Lm.p\m^ 
^5biz^^xiiiti^H^o^ut?-^. mim^'^m-^M^m^^^t^htiiti^^^tzmiinm^m-^Q 
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[0005 ±iB<DiiJtfi^^i-^(o^3i «!:37-<— K77:i-'7— KiiJtii-^a>^32 <!=<^?D*^*a^lS5d(C.fc 

[ooo7]7^tfc\ m.^imw}Wf\ acDM^i^m^iit. m±hji^^{zi^i^itm-r^(Dx\ ^^mm(Dm^^ 

[0008]Z(Dcfc5(3. mSSSlli^l a(D[Hl$E^-r'^i:^*>f4S^lSt^l«:^14-^-f-(DJt^{i-§-fciiP5t^ 

m}^mtiiLmMmji-zf<Djic^^m)j5.^(Dmi^i>^±ttdih^5iz%m^(^^ 
[ooo9]Lfc7b<oT. itLmumj\^—-^(Dm^i^^±if^tzit>izit. mmvmji^—y<Dm^^t:±i-f 
^s£^-^fj<h^fjK mAz^^7^:^tlfzm^(DmW}m<Di^Lmummmx^t. y^—h^y^'y—\^mf^m^- 

m.m^m^mm5cij^i^mmmn'^m^Q^^(Dmtmiz&mLfzy^—i-'y7t-r?—i^i&mm^ai^^2 *^ 

[0010] 

[3^0j7!)<<8;*L<fc5.ht-^^ffi]jiaiLfccfea^cf«t^(?)mMcDiie$iji^^^ 
m^m^^^5c(om^\z^^)^m^ft^(oiiLmumt^'^n^v&^o 

tzmmmiz:^'^ {/^vo=7v\y) A^fe^ii^ii. '^m.%m}\^—^(T>\^^mm^'^±.\ihtX'^tA.mw. 
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[0013] 

i5)±tm3(D^f^m^Rumii^mmt^i^ttiti^ih.tzmwi^(Dmmmm^izm':5i\xm^(DHu 

IhIS&o 

a)±m^m^^m-^jSLum:^f^m^iz^':si\xm3(D[')i^^m-^'^thti-r^m3<Dmmmm^ 
i8)±um^(DhJl^<7m^tm2<DhJl^om^tm3(OH\^<7m^^z&'^l\x±umWlm(D%±y'Ju<7 

[0014]CCD^BJ(7)if*]l2(Zfclt-i)«S!)^<D{iLgflJ^|^SIi. ^i^lZ. ±lBll3(Z)igJtMlHlSS 

f3^i^iiiti^^^m3(D[^ji.<7m^iz&'^i^x.±mmm^mm\s\^<om^\^^mjsi.is±um2(D^ 
f^mmm^(D^^i^^^iE^^miEmm^m^tzt(Dx^^o 

i^)mnm^<^m^JSLXsmmm(Dmmunm^-iz^'^i\x.m^<Di^mm^^tiiti-r^m'i<Dit 

(2) h;U':7iEil^«&l/M#^M^2-DCD«^^^^<i:Lrifi<WUIMitJS^^&miMIsI 

(3) ±iB[Hl$E^m^te^SU^1tMlHlfe^fi-^(cS-:5i%rl|2a)j$jt{i-^^l±i:b-r'5m2<7)<i«*ij 

(4) ±iBlli (7)i$^^M-^«i:m2a)JlS^=^^i]aS:Lr m3(7)iiJt«-§-^tii :^-r'5AD^IIo 

(5) ±IB^3(7)i^^m-^^^l>*[Hl$Emai^7!)^t>ffi*^FHfc«ij!I^(7>lli^Jtfi■^^::»^^ 
(G)±t^m2(Dmmm-^Rumm^f§.m^iz^'^isxm2(D\-ji^<?m^^tiiti-r^m2(ommvm 

[hISS 

(7) iLIB^Mii^fi•^^^l;lligJt^i-^lc»-5L^Tm3cDh;^<7fi-^^al:^3■r'^)m3<DJiJt*^J^ 

(8) ±um-\(Dh)i^^m^tm2(D\-ji.^m^iz&':5i^x±umwim(o%^h)\^<7^mm-r^m^ 

[0016]|S^Il4(^Zfc(t^«Sfl^(7)jia$IJ^^M(i, ^blC. ±fBm3CDiiJt$lJ^ll]S&7!)^f>tB:b$ 

^^n3(D\-)\.oim^\z&'^i\x.±tmmmumw<Dm'^m^m.JSLis±um2<D^mmmm 

^oi7]i»^«5. eicfcit-SWilj^czjiiSfiJ^^Si*. iaT(ci^^-g,j:37jf^|g$il^fc4,(Z)T'fe 
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nm^t±^^mmnnm■^t(D^minimmn^lz&'^l^x.±t^,■y^—\^y7^■'y—^^m^mn■^^ 
(Dumy^^y^^-'^^mjEr^miE^^^m^tztox^^o 

[0019] 

^i^iz. ^mmMm^^^%^\mi^^tr^m2(Di^m.mmmwz^^x. mzo^j^pmm^tjm^ 
-D-^i^x. ±ismi <D^mn^tm2(Dmf^m^(Dmx^^m3(Dm!^m^mnmmiz^'DX 

j^ibh^H. mi (DmfS.Mm\°\wzm^-^fi. m^ (D^jkummmz^-ox. mi (D\-jU'ym^-t)mih 
mmiz. m2<Dmmn-^^m2CDmf^Mm\Biwzxts^^t. m2<Dhj\.<7m^t}mh>^^o ^ 

i^lz^ m3^DiiJt*J^[e]S&A^t>m3(7)h>>^^^l^A<t±J:^^;f^i>o X. ^i^^lSlZcfcoT. ±i5mi Oh 

)i^<pm^tm2<ohju<7m^tm3<D[-ji.':7m-^t^isinLtzmm\-ji^<?m^iz.mwim(Dm±h)\yO 

t^itmr^^'yizpim^^^o 

ioo2om>ii(m2izt$if^miE^mt.m3(Dms^um\Bim^ibthtit^H^m3<D[-j\^^m 
u :i<Dm3(OHi<pm'^iz'^^ti^mmf^m^tmmmf^m^t<DmmizttmLfzm^f&^^(om 
m^^u<i^-^-^^,i^^\zmmmmm^mn^Am^m'^miE^^tti,\z^:Lom^^^mzmc 
x<i.^tji<t=bm2(o^i^mmm^<D^^>'^^iEr^^oizi^mr^o 
[0021 ]li^«3lcfcL^T(i. mi cD^istij^iHissic jcoT . mi <DitJt^t-^A^#t>tL'So ^h>iz. m. 
mmm\Bi^'^pmi^^t^^m2coi^Lm^vmiBiWz^'DX. m2(D^mwmn^i)mi^H^o o 
o'tNT, ±tm^comm.m^tm2<D^f^m-^mumun^iz^^x^6bh>ti. mi a)iiJt$ii^iHi 
j^fz^t^^^^t-So r^t. m^(D^f^um\Bim\z^'DX. mi oh;u'^<i^Aq#t>;K^o i^i^iw, m2 
<omf^m^^m2<Dmmummmzxts■r^t. m2<Dhji<7m^f}mi^^^o ^^ic. macDiSjt 

[0022]|»^II4lcfcMt-g,^^iElHIl^§tt.m3(7>Ji^$^J^@!^:6^«ial;'^$H'g)m3(Dh;^<:7^I-^$A:^ 
L.z<om3(Dh}\^om^izt:^^^m^mm^tmmmmm^t<DmmzttmLtzm^m^A(D^^ 

r'>^f<,!:4.m2(;)igm^JfS|i|HlSS(Dy<>^^iE-r^cfe3(::'(^ffl-r-5)o 

[0023]X. If ^115. 6ICfcL^T(*. ^-T-K^^^-RMiH^IelSSlCjcoT. lHl$E^J&^fi-^IZ 

^<DlllHl$^^fe■§•<!:A^t>m1<7)iim{i-^7b<*^6t,tt-So ^^Ic. mjS.UmMWz^'z>x . ±lB^Mi* 
^te^<l:±f5[H]|El^ai f> a :^ $nfc«K^(D|llHll5 ^ A^^,m 1 (7) h;^ 

-^'^^^r, um^mz^-ox. ±m^mhj\y^m^tm'\<oHi^<7m^^iiQnLtzmmhj\.<7m^ 
izmwim(o^±h)i^ot><i^m^^.i^oizum^H^o 

[oo24]if ^117. Qiz^if^miEmwt. mm^mm^tm^m.m^tcomJ^im^m^(Dm^(im. 
^m<i^^^-it^<iio\znnmm<Dm^'^—^:yhomtizmcxy^—]^yit-r)—i^m^mnm^^ 

[0025] 

immmmmm^ . jut, zLco^BMommm^ (dimi^^. mi--m8'^^mLWh>mm-t^o mi 
It. :i<Dmm(Dmmm^(o±i^^7r:-rya^:^^mxth^). m^mwim^atmti'^i^mm3it±tivt 
^^m<Dt<Dt±<m-x^^o 

[oo26]Mii^fct^T, zcomM(Dmmm^ it. ±mLfz'ijt^mmt±<m-(Dt(Dt. t-ji^^pBiMm 
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[002831121^:. ±v^Ltzm^(oi^Lmum^^5(Dmm^Jim^^'^7^:■tyay'7mv&^o miz^i^x. 

lzim^titzX:h^=f-2Zt. zi|^h>xmm'^z^ , zzizmm^^fz':^n.^Z3t. ^(DMmS23lcm 

m^Htzm^^z4t. z(Di^Mmz4\zmm^Hfziiitiim^z5t^^h,mm^^xi^^o 

[oo29]m(i. ±^Ltzmm^m\Bim6a(ommmnf^^7jk-ryaycmvh^o miztsi^x. m 

m^^mm^eaits mz<Dmmmm\E^m^oalzi^m^^tzxtlim'^z6t. zoAttim^zeizm 

m^Htzm^mzit. :i(om'A^znzm^^tifzm'^^z8t. m^^zuzmmtsHtziatiim^z 

9t.m'Am28izmm^^fzihmmi'3ott)^ibmf$.^^xi^^o 

[oo3o]M4(*. ±v!^Lfz'm2<DiiLmum^^7(Dmm^<iimf$.'^7i^-rya>'^<?mxh^o miz^i^x. 

m2<D^mum^m7it. [uin^iti^fi-^^^iHii^i 5icj$$^^tL/cA:^i4ST3i mm^mmm 

^ea[zim^ntzAM^32t. Z^ihXtsim^3^. 32izmm^HtzmW.^33t. C(7)Mmil3 
3lzi^m^*ltz%m^34t.Z(0m^^34.lZi^m^^fzthtiim'^35tt^i^mf&^tlXl^^o 

m^(D^mmmm^9^t. mn^aiz^ii^i^titzxtiim^^^ t. mn^\hmMz^im^tMzKtim 
^42t. zHibAMm^4^. 42\zmm^Htzmw.ii^43t. z(Dmw^^43\zmm^Hfzm'A^4A. 
t. mM-^43izmm^ntzmm.^45t. m^?^^44:&.u^i^M^45[zi^mi^^tziiuM.m4et. ^.o 

[oo32]M6ii. ±i!^l.tz%2(Dm^wmm^^oa<Dmmt^mf&'^7^-^^uvomx^^o m^zm^ 
r. %2(D^m.ummm oaii. mz<D^m.um^n■7\zmm■^MzKti^^=^5^t. rnn^^m.^ 

n&a\z\^m.^MzKtii^=^5Zt. A:^4ffi^51 , 52lz}ig^$nfc;MS:||53«!:. ZOM^^S 

3\zmm^^fzm'^^^4t. mm-^^3\zmm^^fz%Wi^55t. »^^^542stu*^ift^55(cm3^ 
^tifcADms56<!:. :L(o1!im^s&\zmm.^i^lfzil^^mMn5lt. :i(r>vmm^si\zmm^Mz^ti 

[oo33]M2i*. ±'i^^\^fz%3(D'^m.mnmn^^aommtiimf$.'^7^^^^vomx^^o hkc^ln 
m3(D^mum^m i ai*. m.m^mm^e,a\z\im.^^fzKti^i-&ot. mm^h^Mz 

m^^ttfcA;b affile 1 1. c:tvf>A;ti4ffi^60. 6i \z\^m^^fzmm.mQZt. Z(7)M»lt62icm 

m-^^fzm'A^Q3t. M^fl62lzm^^;a«^^64<!:. W^^^63SU*^l&S64(^mii^$tlfc 

mm-^Q^t. zL(Di!im^QB\z\^m^Mz\htim=f-QQtt'^i^m^&^^xi^^o 

[oo34]M8(*. ±.m.fz\-)\^oummn^ zaynmtni^m^Th-ryuv'pmx^^o mizni^x. h 

jvowMmm 2(i. m^(Dmmvimmn9\zmm.^^fzK:h^=^-70at. n2(Dml^um^^^ oa 

\z^imtiixfzKti^'^70ht. %3(D^m.umm^^^a\z\^m^ilxfzXm^=^-70ct. IU^L^^l^ 

m.^^.^^^\zmm^i^lfzKti^=^-706t.7<timi=f-70a. 70b. 70o\zmm^Mz1]m^7^t.:L 
(Dlimm7A\Z\im-^iC\^fzUWmn7Zt. Z(r>PimM^72\Zii^m^^fzmm^73t. KMl-70 

d^u^M^73\z\^m-^Mzm.m.^74h. z(D^w.^7A\zmm.^Mzm'A^7^t. M»ti74iz 
mm-^^fz%Wim7Qt. mi^^7^:BLis%WL^7Q\z^im-^^fziB%m77t. z(oi]m^77\z^^m 

$;KfrPWMli]SS78<t. C(DPWMls]^^S78lcm^^$4^frai;b!liT79<^7!)^^,^ifiK^HrL^'g)o 
[0035]o^(z.||]5£f5iil<7)t!)i^^i5fcBJt-'5)BfII-. C(Df|B^lcfclt^ia;,TL«lb^l aCDEfSft-T^i:*:* 
*>^ia(D$^J^:^5t(7)jlS(::ol^xl^i0^^'i)o MH::*SL^r. ^Ml^tlMHIS&ea. |g2(7)<iB 
$^J^^|l[Hl!^7, m2(7)il^$iJtap(ll!^iOa^^u:||3(DiiJttij^l£lSSi 1a^^l^l§Lfc*^J^?^(::-^L^ri5^0J 

[0036]Z(D$ii^^(i.±ii!iLfccfca(c^l^$W;u-7'"^v'^^;u— 7^tr^®^(D{ia§)J^4P?^<h?^f 
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1 (Di^f^umm^9<r>^-(>^Wi<r^t. mm^m\z^'z>x:k^tj:mw]^<^c^:iti3mi::>Hxi^ 

[0038] 
mi] 

1 ^ 1 

(*>^=— — rz , ^* = — (1) 

\0(:iZ9^^{^)\z1sil'^x.mmkW^'^^^a\^.'^l^^ 

[oo4o]o^fz. z.(r>mw.%mm.'m^Q^-^wmn^t\^x. m^(J^'^m.vmm^^^BLlS%^<^>^1^ 

ho cz-c% ll2^D^l^*ll^5PlH]j^&10aA^i=,ai:^^H^m2(Dh;^'^7{i#T2 ^^tt^l^^^m^eaic^^ 
$g*tt^o ^^>lc. ll2<D{4S*«J^IelS&7Si;m2(DilJt*J^[HlSSl0a(i, RfTM<DC5^®;fi?t!t$ltO 

umm^Q<D]t-^^m)^m.'&T\ix^. mm.(r>m^m'M^xm.^mM^^&<D^m.'^umth<D\z^i^^.s 
^^th;u'j7(im2(Dh;u^it#T2 [z^-ox^-^hiiixhcDx. -^^m^commumt'^^mx^ho -tta 

[0041 ]i5iti(c. Bi cDjuatij^iHii^57()^^aj:'3^nfcmi oig^ffi-^co, i:. mzcD^mwrnm^ 

77t)^«it±i:b^Hfcm2(Dil^m■§■a)2 <!:^JiP^^8T:i}D^Lfcm3(Z)il^m-^co3 ^Hl (DiiJg^iJ^Is] 

^Q[zm^rh^t\z^^)^^m.mm<Dm^m';^WL^±\ihz.tti^x^ho 

[oo42]c(Dc*:5(c, lHJfeftJl^ft-^e„3(Z>^1bicS>rLrii, ^fiE^^^nlg&ea. m2(D<ia*ij^iip 
m^^7:SL^S%2.<o^m.mmn^ oaizcfcor. K:7;i-'7— Kfi<j^j:m2<D)lJ|[fi-^co2 ;RiKll2a) 
h;u':7fi-^T2 ■h'^^ti^in.hcDx. ^m.v\m(Dmmt^^mx^ho 
[0043]-:^. n.-^^w.3\z.n.^h)vo-h^m^^^hm'^\z^i^x\t. n^hjv^p-h^mtLx^mM. 

^^h;U'i7CD^<blwJ*L-CI*. ^«^t^M[sl^6a. |g2(7><i«flJ^I5]i^7SO^m2<DiiJt$IJ^|HlSSl 
Oa(z.i;orFS:^14^3JlS-r'SZ«t7!»^T?^/j:l>o 

[0044]^c:t:. ^^ic||3<7)jgJt*iJ^Ie]S§i i a^MAn-T-So :icDll3(Di$Jt*t|^lH]|^i 1 a(*. mw. 
^^IMIHll^&6a7^)^f>th;>3$n/•r^Iilil^fi■^m <i:[H]|E^t±l§ff4;b^^ttl;'3^;t^y•cllilgm■§•a) ICS 

3 rn 
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[oo45]^yc> mi(7>i4«^j^iH]ES5&i;mi (7)igjt$ij^{sjss9(±. mm^mizj^^mm^muuz 

Ji^li-§-e^3<!:. ll]lE^^i±ifl47b^f>A:^35i^^22^^SLTA:^:^Hyi:3l[Hl$E^«■^e^ t(D%^(Dm 
fsftMMAe, (=e^3-e^ ) A<Mm^23(cj;or^if)f>tL, ^iftll24(c^i^^H'So -t^t. 

OaANt,A:^]3ffi^26^:n^Lr A::b$*Ltcm2<7)h;u^jl#T2 ^a$5^Sl27ic«|s&r^<t, jC^ 

[0048]OO'l>T,a4-e^-rm2(7)<ia$lj^|ilK7|Cfcl>r, m2<DiiJgfi#o>2 A<^iSll34|C.i: 

$^^m^m-^e„3<!:. W^^^iMlElSS6aANb,A;'34iT32^i^aLTA:'D$;KycM[H]|£^«^e3 

<tCDm2(DIs]$E^(iiMAe2 ( = 9^3-63 )A<M^tl33(CctoT^«)btL. -(^^^34|Z'ffti^$tL'g)o ^ 
^t. i^l^^34(Cj:orm2(DjlJtm-^t02 7!)^'*<fc'in. t±i:^4ST357!)N«iai:b^tL>g). 



Jt«^(o, m2a)3iS*iJ^^Iilj^7ANt>i±J:^^Hycm2a>)iJtm-^G)2 <!:A^*Dl[^tL. jlSJt^m-^ 

M5-e^-rmi <D^$J^flJip[5ll^9lzfcL^T. %^ (D\-}i.^m^x^ A<fiJPIIe]1^47lzj: 
oTai:^i$;h.'5)o ■T'^d:*:)*). ^inm^87&N'=>A:'34i^4i ^ii^fiLr A:^^tifcm3(Djl^«-§-co3 Isl 
$E^tti^4;^)^f)A:'34^^^42^$iSLrA;b^;t^/•cllit^m■^co^ ^tomicDitJtMMff-^-Aco, ( = 

co^3-co^ )A^Mm^43lCcfcor^(ftt>tL. W^^^44;RU*^|g{§|45(C^;K€H#t-^^;K'5)o« 

<i:. a^^l&44<i:^iai§45(7)tii;'3C7)?DT:-fc'5mi a)h;U'l7^I-^Ti ■bmm-^Ae\z^'oX^if^h^. $IJ 
l®lHli^47$^rai:b4i^487!)^f>tii:'D^;K'i)o CCDfij|Jg[5]i^47(imi <Dh;U'^7«-^T^ (7>$fe>PtfitCD« 

[oo51]|5]^lz.M6T?^■rm2<D^is*|J^»lHlsS10a(cfcl^r. %z<r>h)\^^m^x^ tmwm^^i 
i-<^oTm:'3$tL'5o rutyib. %z(r>^m.umm^l■h^ibKti1lm'^B^^^^^\^xKti■^Hfzmz(D 

i^S{l-^(02 ^*^^^MIllSS6aA^^A:b4i^52^ij^SLTA:tI^tlfc^Ml^i^m■§■(03 <!:(Dm 
2(7)Ji^*iMffi#Aco2 ( = C02 -CO3 ) A^'Mmif53(Cj;oT3}<A^)^tL. «^^il54S.r>*^^S55lZ^ 

;K-^';txtti^$;h'5o^>S<!:. «^^^54<!:^M55(Dtb;'3(7)jfp-efc-g)m2(7)h;U'5'm^x2 A^iD^fls 
;u<7il-^T2 a)$fe^*fii(7)^:*:fiI^$ijRB-r'g>ffii#^r'5o 



file://C:\Documents and Settings\PasosY\My Documents\JPO\JP-A-H06-30578.html 



6/15/2006 



JP-A-H06-30578 



Page 11 of 53 



m^A(s>3 (=(03 -0)^ )A^^Ma:^62lcJ;oT^i6^;t^. a:9^^63J^t/^iaf|64(z^*t^~tL#^$&^ 
4^)t>;K. fcti:^3iS^66A^t>al:^D^tL-5o 

ihti^ti^o tut>-ib. mi (Dmf^um\B\^9i3^k:>Ats^T70a^mmLxxt^^Htzm^ (r>v)\^o 

%3(T)^^mm^^^B^t'^^K■html-l^o^1^'^\^xX■h^^^zM3<DV}\^0'^^ 

[0055] 

[ift2] 

r„ =K-r • I . (2) 

[oo56]Lfcj!)<or. ^iSA^i (D^i!i^73icd;orft$IHu^m-^x^3A^'A:^D^ti^<t. mMl- 

[0057]ooi>r. «;jSlil^m-^Al( =133-13 Maitl74l::c):orai;^i^ti<^o -tU-^C)-^. 
St737b^^ai:'D$ttfc«^^«iJ?tJi^<t-^l33<!:. lil^L':j:L^«/vfL^tii^7!)^^A;']4ffi^70d$i^fiL 
TA:^$nfc^l^(D«^^^m3Sl3<!:(DMT&^m;jSiiM«-^AlA<^«)t,4x.5»5)>S75^ 
76lcffti^$;K'§>o 

C0058]$«blC. 4ffiTmi±fi^{l-^V33;6^\ ^]P^^77lCc*:oTm:tl$H'5o -T^Ct^t). «^^^75CD 
[0°059]CCDPWM[H]SS78(i. 5M^«i±Ji^fi-^V^ JcSo'InT , 0iJ;^l*\ 4^IS^3^>/'?Ih][^A^^ 

[oo6o]^Lr, ii3itwij)^ia(D4STmi±v3 mm^^m-m^^m^-^ jz^wt^^oxz. mtt^ 
-oxvm^Mztt^mf^^^^o 

C0061]||MJ2. 0^(Z. ^<7)f§B^(D||MJ2(D«fi£^.M9~MlL3$#.^L^i:*^t)IJfc0^-r'5oM 

9ii. ^0mm<Dmmmz<D±w^7ikryn-j^mx^^). m;ism»j^ia. HU':7^Eii^ti2. miSr^ 
ft&3. ip]$E^tiiti4. mi £D^ia^jisii[5ii^5. m2cDiiet)j^iniss7. jp^i^s. mi (Dmf§.ummm 
9. h;u':7§ij^sp[5ii^i 2, mt^m^w^ 3:^lfmin^a^m^^±\Elm^ 5it. ±ibiij€0>ji cd^,(7) 

[0062]M9lcfcLNT. Z(Dmm<Dmmm2[t. ±ii!iLfcllWJl <i:^<|5]-(7)4,(7)<!:. ^M^tlMIs] 

sS6b. m2CDm^^um^^^ ob. mscD^g^sij^isis&i i bRummiEi^^ 4ti3^h>mm^tixi^^o 
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^tzm^A^83t. ^o)m'^^83izmm^^tzm'A^84.t. m^^83iz}^m^^tzihtiiim^85 

t. m'^B84lzmm^nfziiitstLml^8eti3^i^mf^^^Xl^^o 

[00641 11111 (A. ±vti.tzm2<Dmmum^^^ obcDp^tij^^^-r^f P'^-^^-efc-So m^M z 
m^x. m2<ommum^n^ obi*. <^ieihis§i 4-izmm^^tzXtim=f-87, 9ot. mzoi^Lmu 
m^^7izmm^Htzxtiim^88t. mmMmm^^6bizi^m^Hfzxtimi-89t. z^^Ati 
as^88, 89lzmm^^fzmn^9^ t. xtit^=f-87jsLis^^m.m9^ izmmtsHtzmnmzt. xti 
t^i-9otmn^9Mzmm^^tzmn^93t. ^(Dmu^93izmm^^tzm'A^94t. *^S92 
Rum^^94izmm^Mzi)an^95t. ^coimmm95izmm^titzmm.m^96t. ^(ovm^ 

^96lZ^^m^Hfziiimm^97tf}^i^mf^^^Xl^^o 

[00651 1111 2 1 j:. ±v^Ltzm3(DmmMm\Bim^^b(Dnm^<i:mf&'^^^zfa-jomx^^omizi^ 
tsi^x. m3(oiiJtfij^[His§i ib(i. mwt^^m\°i^6b{zi^m^tifzxtstm'¥-'ioot. mmm 

u^i 02\zmm^Mzm'^m^03t. mwm^ 02izmm^^tzmmi^^ 04t. m^^^03JSLlsm 
ijj^i 04izmm^Hfzmnm^ o^t. mm^i o4\z^m^Jtitzihtim^'\ oets osicm 

m^^tztiiti^=i-^ 07 tij^i^i^nm^tlXl^^o 

[OOeelMlSr* . ±Jz!iLtr^iElE]SSl 4<DUm^Jimf$.'^7j<^Zfay<Pmx^^o Ml3l:I*5l^T. ^JE 

iHis&i 4it. m3(D^f^m^n^ 1 blzmm^^tzAtsiml-^ i o<i:. m2<Dm:mMm^^^ ob\zm 
m^:\^ltzAti^'^-^ 1 1 1. c<DA;bJiTi 1 1 izmm^Hfzmmmm^^ 1 2t. AstiJS^i 1 1 jsl 
ism^mm^m-i 1 2izmm^nfzmw^^^ 1 3t. ^(Dmw^^^ 1 3izmm^Htzm'7^^^ ^ 4t. m 

ISISS^i 1 5<»:. ^t^-^i 1 4:Ru:^^is^t|i 1 sizj^j^^tttc^inlL^i i et. c:cDto#f§i 1 6(z 

m^t^tvfr^tftSl 17, 1 1 8<i:. SOff^l 1 6(cfg^$;KfcaJ:'34ffi^1 1 9<!:. ^tJj^l 1 7lc}tJ^^;K 
fziiitit^^^20t.mm^^^8lz^^m^^tzliitl^^^2^ttl^i^mf&^nxl^^o 

[006710^1^. m2(DiiJtflj^I5]S&1 Ob(7)'t^V>Kp2S^/Ki2<7>iS^:^?i(::ol^-C. lgl14 RI/111 

5^mmCtjii3<h>mm^^o m2(D&^ummm^obJSLumm^mm^^ebt^^ibmm^^^ 

^m.mmJk(Dya-^<7mit.mA4(D.i:'^lztd:^^mi4lzisi^X. Kp2Sl>*Ki2li-?-;h-^tL. ±^Ltz 

3^1Ii^lE]^^6b(Dl^^^Bt^i!^r/d:t?*>ffl14^-^>hT?fc^oM14A^^. m2(DiiM-^t02 

[00681 

[iftsl 

4). Kp2S + Ki2 



[0069lO^(C. Hl4<7)3iJt*J^^(D^;U— ^fe^ggia(Kp2 + Ki2/s) • (1 /J^ )^»ftLi^r'£ 
1 0b0a3iKi!{(Kp2 + Ki2/s)St>'^Wl^tIMlHli^6b(D<531Kift(1 /J3 

l&^^(D1iilT<i:5^f-i)ci;3l3iS^^H^o co3^<ba)pi^l5^M<tLr. m2(Di$^tiJ^InlSSl0b 

(Dy-r>Kp2^^UXj2li^4^^>^,TI^<Oie(4)^fflt^TlS^r-5C,^;i<^?^>So 

[00701 

[M 

Kp2— Ja)sc . K i 2 = oj p i K p2= J a> ,c a>p i (4) 
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>K^2^^^.2^mt)<^isbh>ti^t. A(3)iz^r3xmz(Dmmm^(02 (D^^^^mtizm-t^mm. 
[oo723o^(z. ^<Dmmm2.izfsif^mwim^m]Bi^eb(Dm^7^^^^j'^miEr^fz6b(oy3mz 

O a m 

^(i. Ml6(a)(C:^-r<fc3(cm2a>i$Sfi-^a)2 a)^<blcS>rL. HiSJgfl-^o)^ (D^^A^^jgiUtfi 

(7)'lst^^-»hcfcy::*;:^t^ii^li. ii2<Dj$^{i-^(02 (Dmitizi^iL. mm^mn^o>^ (Dm^t<m 
[oo75]c:zr% msom^mmm^AKo^ <omi^it. m^^^mizmcxmt^^tjK Mi6(b)*> 

f>:bA^'i)c*:3l3. m2<0&mmmm^^ ObA^^>tb:^$;K^m2<Z)h;^'^ft•^T2 (DH'tt^^^iiSiJ-r-SCi: 

y wMiS4^iia<t7^ct'So ^ij;^!*. mm^^td:t>*>T2 om^fi^iEot^izmsoi&mm^m^Aai^ (o 
mm^jEx^Hit. ^^fl£3^MlHli^S6b(Dfi^^8#^tJ^J(7>ffi^ti^)D^i±ti(i*ckt^o ccDj^aicur. 

±EE(DmmXlt. mi (7){ia*lJillIlSS5(7>^V>K, A<m2<D{4B$«J^[Hli^7(D>rV>K2 <tJt^Lr 
'l^^l^m^iZ-Dl^xmmLtztiK <7)(SA<K2 (Dfliihl^^Jtr'fcoT*,. ^M^^Sf llIS&6b<Dm^^ 

mm(D:f5)iiiz^'ox. mwimnm\si^ebCDm^7^?^m^jo>m^ ul^xltm2<DmI^v\mm^^ob 

coo76]o^(c, mmm2(DW]mz'Di^x. m^-mis^^mLUtj^^mBM-t^o zzx\ ^m^m 
j^iHii^6b. mzomj^um^^^ Ob. m3(D^]^umm^-\ i bmsmiE^n^ 4iik^<DWimt. ± 
mctzmmi^n(Dmi'^tm-tii(Dxmm^'^^-t^o 

[0077]^^\ Ml2-C*-rm3a)JtJt*JfflJlHlS&1 1 blCfcLNT . m3(DitJtilMffi-^Aa)3 A^. 
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i!:LTm:^4a6^ 1 oifj^ihihti^JIx^o ^ISSli 047bN^ai:^i^ti-5>m3(DjSJtii#fi-^Aa)3 Ic 
li'|isA<MJLtch;u<7fi-^T3p*<ai 06ANp,a 

1«tt^-^>hJA<»Qm^1 06(3 J:oTai:^$tl'So t-^ft?*.. ll2(DilJt$lJ^[H] SSI ObA^iiA:b 

x3p<i:<Dm3t)^^mSll 1 3lc.fcor*i^)t>ti. 1 4lc^$&$*L^o ca>S:^l|l 1 4ANt, 

[0080]^t>(C. m2(DitJtfll^llIS&1 Ob<7)>^rV>Kp2S.t>*Ki2>!)^'ttS:^D^tl^o -r^f*^*>. Ifllt^-^ 
>hJ^<^ill^1 1 7S.U*1 1 8lZ^;h,^>lA:tl-r^<!:5e(4) (7)>1lflL|Zj;y , m2(DitJg*Jiitniil8Sl Ob 
a)>!7-V>Kp2&l>*K.2A^3}<i6f>tis t±i:tl5ffi^^1 20S.I/1 21 A^«=>tii±l$4^-S)o 

[0081 ]0-^L^r . MlQ-C^v-r^ttl^^Hli[H]j^6blZfcU-C. mMil^ft-^co^ A<li5)'^83IC<i:o 

Tai:'3^?tL'So T?^^**. m2(DilJtMlHlB&1 0bA^t»A:^J4g^F80$•j^*LTA:^$;K^^ 
Om^x^ t. <tiElil!^14ANP,A:^4S^81^lig^LrA:f3^nfc1I1t^-^>KJ«!:A<iijm^82lz-W 

mm^m^iii^ \t. l»:9^B#^^A<«14^-»HJlc^LL>W:J3^S83lc||2CDh;u^«-^x2 ^A:^ 
[0082]OO*l%T. Za>1=IM3^Jtfi^a)3 m5)'^84(cA:^-r'S><t. jC(1)0>;1l^(Cj:oTmMlHl 

fe^lfi^eg 3b<^i^)^>ti. tll:^]^fl5^86A^t>ai:tl^tt'5>o 

[0083]O^(C. Mllt?^-ril2<D3gJtflJ<^lBlS&10blCfctNT. ^^ZO^V-JV^Pm^x^ t^Vm^^Q 

6lzj:orth±)$n'i)o -r^f*:)*). ^2CD^i®$^J^[H]i^7A^^,A:>D4S^88^^fiLTA:^^*l<fcm2 
(7>igSfi-^co2 <i:> ^ftE^1I^[H]£§6b7()^t>A:b4i^89$iS5iSLTA:^$tLfcm^iSM^a>3 t(D 

l|2(7)ig^ii^m-^Aa)2 ( = 032 -CO3 )A<MS:^91lCcfcoT^i^i^tt^o^-^t>T,'(l^IE[5];^142!)N 

^A:^4S^^87^iii5SLrA:^^;KfrJ;b^J'yy>Kp2<bm2(Di^^MMil-§-Aa)2^ 
fCj:oT^4^)b;tx^o ^•^IC. ^jElHli^l 4A^^A;'D4i^90$igaLTA:^$tifcW^^y-1'>Kj2«i:m 
2<Di^^iiM<i-^Aa)2«i:<^«*<^l^§§93ICj:oT:^«)t>n, m^S94IC#^$&5Ftl-g>o O^L^T, ^ 

^||92(Dai:^<!:»53^IS94<7>ai;b<t<D?Qr^fc'Sm2(Dh;u-:7|H-^T2*^*PWS95lc 
^JISlHlj^96^iig-Ci±l:^j4i^97AN^m:^$;K'5o ::<D$)JPSlHlSS96li. %zo\-)\^'pm^x2 <r>mnm. 

[OO84]||]!ife0ij3. ±aiLycll»JlJ^Z>'2-t?(i.*a^tff8(Cj;oT>mi(Dil^^l-^coi <i:m2(7)iiS 
fI-^(02 <i:^AP»:-r^C<!:(cJ:Um3<7)il^m-^co3 ^^i6^ii^(c-^L^rl5feBJLfc;^)<. m2(Di$^1t 
-^0)2 ^iliSfiA^0~lT?&>l>^|j[^|::A:^r^c<hl:icfcyaj^^^ltLfrm2C0ilJtffl^^ 
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[oo86]zco.^a^>:ii^(±. m2(oh)i^^m-^T2 (omm\z^tcxmJE\E\m^ 4icfcit>5)ifii4^— 

[0088]||»J5. /cPfc. ±aiLfcll»i2~4(ZfctNrii. ^M^tIMlHli^6b(7)1t"tt^— ^>h(C 

^tcxm2(Dmf^umm^^ 0b<D^^>(D^miET^m'^\z-oi^xmMLtzi3<. mi cDiSJt^j^ni 
[oo89]ii»j6. ^fz. ±v^Lfz'^mmmxit. m.^inmm^a^mi^fzm^^mmLtzi3K mm 
m±Hv<7^m^Mmmm<Dmmjt^^X't':>xpmx'^^(Dx. mmH\^^m^x^jzoB.m.-t^^ 

[0090]||J£^J7. JUT. C(D^BJ(D||]6fei9j6<0^ifi£$.Ml8~M20$#ffB.L^fA<^I5iBJ-r'i)oMl 
fiJ^Si^i 2a,!:. S:^^l^Ie]S§i 3ti3^ibm0,^^Xl^^o 

[0091 ]Mi9(i. ±v^Ltzmmm^m^^eo(Dnmmnm'^7jk-rya^:^<7mx&^o miz^si^x. 
mmmm^Gcit. mz(Di^m.wmm^i oalziim^^fzxtJtl^^^ 2^t. mscD^Mi^umm 

SS1 1 alzmm^HfzAmm^^25t. :lJnh>Xmm=F^ 24. 1 25lcm?^^tLfc;ma:^1 26t. CCD 
MS:ili 26lc^si^^;KfcW^^^i 27 1. C(D«^^^i 27l::m3^^nyttt^^^i 28,!:. m^i^^l 27 
izmm^tttzthMm^^ 29t. m^i-^i 28lc^JMc^*Lfcill:^JS^i 30tij^i^mf$.^JtiXl^^o 

[oo92]M2oi*. ±^Lfz\-)u<7vm\°i^^ 2a(DmimAi:m^'^7i^T^o^y<?mx^^o mizmi^x. 

^)\^<7Umm^^ 2ali. mi (DiIM^0|J[H]j^9(zmi^^tvyiA:'DaffiTl 70ai:. m2a)jgJt$IJiPlHlS& 
^0alzmmt^^tzXti^T^70bt. IEl^L'^^t^m3S1taiSlCtf^^^tLtrA:^ass^170c<^. A:ft4a5 
^170a. 170b(Cff^$nfc;]Da:Sl71(i:,Za)M^171(Cfg^^tltc*JPSIslSSl72<t. Z(DU 

mm^Mzizmm^Htzmm^-i ist. Atiim'l'^ locRxsm^^Msizt^m^Htz^n^^ 74 
t. ^(omw-^-i 74\zmm^tlfzm'^^^ 75t. 74\zt^m^^tzi^M^^ 76t. «^^^i 7 

5JSLXSmmlls^ 76lzmm^HfzmU^^ 77 1. ^mnm^l 77lzmm^itfzP\NMm^'i 78t. C 
<DPWMlH]8§1 78lCj$^^$nfctil:tl5M^1 79i:/)^b^ii^g$Jf^Tl^^o 

[oo93]o#iz. mmi^homw^mmr^tniz. zo)mmlzis^fhm.)Mmwim^a(om$nn-r^6:t> 

$fJ^lDS&7. m2<Di$Jt*IJ^lH]SS.1 0a;RU:m3(0iSJt$)J^[5JSSl 1 a^*lll§Lfc*lJ^^(ZOl>TljiBJ 
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t. mi ayjSLmumjm^sjsLism^ <D^mumm^9izj:-ox:itLh>(omwim^t^m^i^^^tzib. 

ioo95}z(Dmm^m'^-t^fz6biz. ^zommxity^-i^yyt-'y—i^wKDm'm^mi^^o *-r. w.^ 
mmma. hji^<pBmmm2:&xsn^mm3t}^i^mm.^H^mm^^^(^)izi.tzt<-ox2'Dcom'A 
wmxi&nLtzmmmMm\B\mc^mxr^o 

[oo96]it(i )icfcLNr. ^mmmm^cit. 'iki^r^mrnhji^pm^x^ ^m'?^Lxmm^mn 

14$, mm^m^mmLtzmmmj:m^Am:mtLxm&.Ltz\Bi^x&^). ^a)izis\f^jitmm^ 

[oo97]o^ic. :z(Dmm^mm\simec^mm)^ntLx. m^(Di^Lm.mmm¥^5Rum^ (omm. 
um^m9tmm(Dmm<Dm2<DiiLmmm\Bi^7jsLifm2(omm.um^m'\oa^^^^^mf^-r 

<!:LT. mmMm\Bi^ecizm%k^H^. ^^^iz. m2<D{tLmum\3i^7Rum2(Dmmum^^-\ 
:t^^^^m^(DhJly<7m^T^ t.m2<Dm^kmm\E^^^oat^i^iiit^^tl^m2CDh)l^<pm^'C2 ^ads: 
^^^if^tztbizm-i <Dmmm\Bi^9(om^m'Mm^T\fx=b. pfTm(D!=o.nmmwLxm.i^mmm 

1aCDi$^^$lJ^-r-SC0lCf^;x^fd:h;U^I*m2<Dh;K7lt-^T2 lZj^':>X^XhH^(DX\ M^fiC^^O 

M^jwuij-e^-So -r^cjrt^*,. m2(Dit^$ij^iH]i^ioa(i. mm<DmmM(Dmwinmz:&:^^ 
^tjii^^m^^^m^^ectf^i^tiiti^titzmmmmm^ai^ iz&r5i^x. zp^—fy7t-'y—h^mzm2 

[oo98]i5itii(c. mi <D{ia*ij^iiij^53bNt>iii*^F*i.fcmi (Djijtm-^to, m2(D^m.um^^ 
7t)^^tiiti^^fzm2<D^m.m^(02 t^is\m^8viianLfzm3<Di^m.m-^ciy2 t:m'\(Dmmum\M 
m9izmmT^:itiz^^)^ itmmmcoft^^mii^m=t±if^:itt<x^^o Tta^-ib. n2<Dmmm^^ 

CO2 I*, ai7(C:T^$tttc$£^^aiCfc^lt^:7-i'-K:7;t-'7-Ki$mm-^co^32 -tl^I^ScDjill^^-r-So 
[0099]Z(DcJ:3lC. I5]|E^Ji^1I-§-o)^^(7)^jblcS^LT(i. ^M^1^iMIllS§6c, ||2<D<iM$)J^ 

[0100]-:^. ^^mm3izn^i-j\y<pt<Bm^^^m'^iz'Di^xit. M^i-j\y<7ii<mtLxtmm 

^v-)\^o(omt\zML,x[t. m.um^m.m^eo. %2(D^mum^^7:BLXsm2<oml^ummn^ 
oalzJ:orP£:^'tt^es^#•r-s>c,^A<-c^^fl^o 

[01 01 ^e>l::m3(7)i^ Jg$IJ^[HlS&1 1 a^^^jDf -So -a)m3(DilJgf«J^[Hll^1 1 ali. mM. 

^^M|5]SS6c*^f>m*^*Lfc1iMiiltfS#co^ <!:IsI$E^i±Jl§47!)^^,tii:tl^tifclliiJgm■^m ICS 

a m 
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[0102} 

[1^5] 

T 2 KpaS + Kiz 



m^z^&mr^mmf&^i3<m3<Dmmm^^^'^alz^'oxm^tsH. msoi-ji^om^x^ izmwus. 

^0^0A}^tz.m^<Di^Lm%m\Bim5JSl.um^<D^mwMmm9^t.mm^m^z^^mm^wuLtz 
(Djt^0mit^nm^^m^=b-t^o \>^±f3^zL<D^Bmzt6\i■^i^Lm.mmyD^commx'&^o oo'ln 

[01 05]Mi9'e^^Ml^tIM[H]l^§6clC^5L^r . tIMi*M-§-a)3 t<m^^1 ZliZ^-oX. tIM 

A:^iiffi^i 2.A^^\^XKti^icifzmz(DV-)\.om^x2 1. %3(D^l^mmm^^ ^ a■b^i^Ktiism=^-^ 2 
5^i^SLTA:^^H/cm3(7)h;u^jI-^x3 ^Mm^l26I^A:'D^'g)i:mMh;u^lt-§-x^ 7b<^i6btL 
o^ic. Z(D4IMh;u^fi-^T3 27fz#t$&-r'5<t. iC(i)(7);1im*<fT:hH. ^IMilJtfi 

^iSJtfi^a)3^m^§ll 28lz«$&-r 3C(1 )(7);1im(c<fcoT. ^^lH]fe^{H-§-e3 A<*«)f,tt. 

[01 06]|5]fl^|-. M6T?^-rig2(DilJtflJtS|llH]S§1 OalzfcLNT. m2.(Dh)\^Om^X2 A^'S<JRglE]S&57 

ilJt«-^co2 i:. ^^i^4IMlH]l^&6c7^)^^A;tI4B5T52^^^fiLTA:^^tL/ttMii^^t^Q)3 <tcDm 
2(;)jiJtfilHi-^Aa)2 (=t02 -0)3 )7!)<^m^53(Zj:or^i^)f>;K.«^^S545^l>'^IS§g55lC^ 
*i€tV«i|5&^tL'&o -r€)«h> a^S54<!:^t!llS55(7)tB:tlCDfDT^fe^||2<7)h;U'^iI-^T2 ^b^JDlCSS 
6|cJ:or^to'^tl. f^J[Sll]i^S57^^Tal:^4re^583()^^,ai:^D^tl'5>o za)*iJPS[HlSS57(*, m2(DK 

icj;ortti:^$>K'i)o ■tut>tb. ^m.i^m.mm^^o-b^hxmm=i-Qo^^^i.xKf}-^^fzmmmi^ 

m-^co3 <!:. lE]$E^tll^4*Nt>A:'34M^^61$i^d&LTA:'3^;Kycllil^«-^m t(Dm3(r>^l^m^ 

o m 
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[01 08]oo*LNr, M2o-c^-r h;u'i7$»j^[s]s&i 2a(cfciNr, mm^j\^<7m^x^^t>mw^^'i7Mz^ 
)l<7m^x^ m2(om^um^^'^oat^h>x:f3tM=F-i70b^i^j^LxAti^Mzmz(Dhju<7m^ 

die. m;jfiffi»)^ia(7)fl:^h;u^T^ <tB^T«;jrLi3 <!:CDK^I*i>:(2)-c^$;H-So ^ffc\ K^- lih;u 

':7^^T-fe^o LfcA^oT. um^^^Kj (omm^^73\zWimHl^<pm^x^^t^Atl^^^t. mm 

io^^o^-D-5l^x.mAmmm^Ali=l^^-l^)^^.mM^^74.\zJ^^xtiit^^^^oi-Ut>^^.mWL 

ll173A^ba:^I$tlfcm^Ta;j1^^i^«■§•I33<i:. lEl*L':^L^«;jit^ail§A^^A:^5BB^^1 TOc^iiia 

^^^7G^zm^^^i^^o 

[01 1 1 ]^t,(C. as5^mEEjg^«-^V33A<, AD^5§1 77IC«koTt±}:^$tt^o ^tiit>ib. mi^^^7S 
<Dai ;b<!:^ISfclli 76(Dlli :^(Ofa-^fc^4ffiTmBEJi^{g-§-v„7b<^i^)f,tL. PWM@ 

35 

[01 1 2]za)PWM[E]{^i 78(i. im=?-m.mB^m^yjz^'^i^x. 0iJ^(i\ 4^Rg5^a'://'?[Hll^A^ 

t)^ii?K$+Lf-tt:^D^^lHl^13(7)40(DX-<^v5^>'j7*^^(D;f>^77«^^m:t|-r'S PWMlsJ 

n^7Q<Dm^$.t^.il\t<^k^x^^(ox. nmtiiWLm'^'^^-t^o 

[01 1 3]^Lr. it;jftm»b^ia(7)4iTra)±V3 Tb^Ji^^miEJi^fi-^Vg^lciii^T'Scfcdlc. 

^[Hli^13;&l>'PWMlp]1^178lZckoT^J^^tl>i>„ m±CD|j^BJ7^)^«b. m.W^.WM^^ a(r>%^V-)V^x 

^ tK S^IHu^m-^x^^lziiisst-^cbdlc, M2or^Lfch;u^$iJ^lslSSi2aSU*m:*:^i^llHlKi 
3\z^^xU^tiri^:ittmm-^^^o 

[01 14]||WJ7. O^IC. C(7)^BJ(D|IMJ7<7)^iJ^^.M22~M23^#ML^ci:7!)<iil5feB^t--i)o 

[01 1 5]M23(i. ±m.\^fzmmihmM^^edonmfsimm.^yr^-tz?ov'pmxth^o m23(c*5in 

r. #<i3^tIMlHlSS6dli. %Z(D^^mmm^^ Oh\zmm^iClfzKti1^=i-A 80a<t, |g3(DJiJtflJ 
^IHSSl 1 blc}gS^$tifcA:ti4ffi^l 80b,!:. ^^iESE&l 4(cmsit^HfcA:^D4S^l 80c<!:. Kt\i^=t 
1 80a. 1 QOh\zmm.tMz^U^AQA M»§|1 81 S.U*A:'D5ro^^1 80clzf$fE^tifrSlJ»:SSl 8 

2i:. zi(nmm^^s2.\z\im■^^f=.WA^^ 83<t. ccdw^^^i 83(cmiii^tttcli^^f|i 84i:. m 

Q3\zmm^h.fz\hM^^ s^t. BMzmm^^fz\^il^=^-^ sett-^i^mfi^-^^x 
[01 1 eiMJLiii. ±'i^l.tzmz<D'Mmmmmn^ oh(Dmmumf^'^yf^-t^\^^:j^mx^^o miA\z 

fcLNT. ll2(DiS^tiJ^4pio]S&i0bli. miEm^^Mz^^m^^fzXtiiml-Q7 , QOt. %2.(r>^m.U 

mmm7[zm^^^fzKti^=^-3st. mm.ikmm.m^Qdi\z^^m^MzK-h^=i-s9t. ctit>A:^ 
4S^88. &9\zmm^M.fzm.%^9^ t. K:hm=^-s7:sl.um.wnQ^\z^m^i^lfzm^^Q3t. 
mMm93izmm^titzm'^^94t. mMm92Rum'^m94izi^m^^tzi}uM^95t. cioiium. 
m9sizmm^^fzum^^9et. :i(Dm^m96izmm^Hfztiittt^^97tii^i^mm^nxi^ 

•So 

[01 1 7]Mi2(*. ±^Lfzm3(D^f^mm^^'i i bommtamf^'^Tr^^yciv^mx^^o miziz 
fcl^T. m3(DmmMm^m^^blt. mmm^mmmdlzim^HfzAtitm^^oot. EiK^^m 
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[01 1 8]o^iz. m2(Dmmum\B\^^ oboy^^iyK^^RxSK.^^cD^&^yjmz'Di^x. mziJSiXsmi 
^Uz^'=>lzm2(D^^f^pmm^^oh<Ditm¥-^>Rxsm^¥^>X'^^o ^tz. jii±5!iLfccfc3 

lo^^9'\'D^lz.mZ10)^^Um¥^(DmJ^^—^inmmmK^2-^K^2^s)^(^y'J^)^m^^ 
(7)t!t^CD1 &LTtid:^^o\zWi^^^^o :i(Dtt. cosc<i:cOpi^iS^fii«i:LT. |g2(Z)iSJt*»lt»[sl^10 

[01 2o]ie (4) '1114^— ^'t^hJA^ia^n-efcHi*. m2(7)i^jtfi]^ii]s&i obcD-^f-f >Kp2ai;K 

i2<Dfit^iS^Tr#>i)Zi:A<^^$;h.^o Tjtfc. mi a)ilJtf)J^IllSS9Sl/m3(Dig^$i]^lHlg&1 1 b(D 
>K^2^XSK.2(Dm.t)<^ibi^Mt. je(3)(Zj:orl|2(DilJtfi-§-a)2 CDXi^-yT^^^blcM-T'S^iM 

-h&^mmcDimzm^^^fzsbiz. pmJtiMm)^m(o^;(omt<}^^^H^i3K m'^omnz^i^ 

[01 21 lo^iz. :i<ommm2izm-f^mmmmmmmed(Dm^mmmj^mjE-r^tzisb(Dy3mz 
-Di^xmie^^mLt^ii^ibmm^^. ^r. m22(Dmmm2\z^i^x. mi (Di^Lmp\m\El^5(D^ 

mi(7)^iafij^iHis§5A^«btii:^$*v>siiia)ii^«^coi (Dm^'^it. m2(DiiLmMm^^7t'^i^iiiti 
^^^m2(DmmM^(i)2 o)M^M\zi^Lxmmx^^cox\ m^(Dmf^um\3\^9izAti^Jin^m3 
<Dii^m-^a)3 lis m2(Dii^it^co2 <i:-sj-r'5)*>a)<i:.?^?:fLr c}:t^o "T'^drt:)**. mi (D^^um^ 
^9jsLxsm2<Dmmpmmm'\ohizit. m^^m^tLx. mcm2(Dm^m^(02 ti<^A.ibti^o-^h> 
\z^ m3(r>^mpm^^^ i b(o¥^>it. m2a)mmumm9^^ ob<D¥^>titmLXf\^t^i^tu^ 

[01 22]z(Dii^. ^w.ikm:mmnGd<Dmi^m'^Wi^t<mm<o^n^(Dm'^=^-^>htm^t. 
m2(7)igjtfi-§-(02 (^>pt-r^iii^jt^t-^(D^ cofs^ih. ^i^ii^it-^co^ <r>m^t(Df^\z^^i3<± 

m3<Diijtiiim#A(i03 (=co3 -co^ )i^mxt^<fiho 

^(i.Ml6(a)(cjF-rj:ai-m2(7)ig^fl-^t02 cD^^b(cS*L> llil^«-§-co^ <7)j;E:^AN^1IMii^fi 

I*. *Di$ct3(iiET:Miict3(ift<!:7ji:>§,„ J^^l". ^ftg?^^IMlHl£&6d(D»^^B#^l5feJ/)^~|||^(D^*i?^ 
(;)1«14^-»hc^:y;*;:^l^:^^li. m2<DiiJgm-^oo2 i7)^1b(cS^L. MigJgm-§-co3 (7)j^;^;!)<ll 
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*Stt7()<iE-^&tlf*. «l«c^m^lEllm6d(D»5^•B#^ISJ<Dfi^ii»^^•t^■^^^^.i:l^o Z(7)J:dlcLT. . 

[01 25]0^|Z. ||»j2(Dlj!)#ICOLNrl5feBJt-'5>o ^M^*Il^lElSS6d. m2(7)ig^$ljfflllil 

[01 26]Ml3-e^r^^iElE]i^1 4(CfcLNT. ^M^*IMlHll^6d(DW53^B^^ife^>^j:t^*.1fi1*^-^ 

>hJ*^*p^^i 1 6icd:oTm:ti$tt'§)o ^t^^-ib. %z<Dm^V\mm^^ ObA^f>A:^iiTi 1 1 
aLTA;b^;Kfcll2(Dh;u^m-^T2A^l®tt*'JSiJ[HlSSi i2icfiti|^^;h^ ^11*11-^3^ 7{)<tb:'3$*L^o 

fi-^Sg t|g3<Di^Jt^J«ipIslESi 1b*^iiA:^Sffi^1 io^i{SfiLrA:^^;Kfch;u<7<t-^x3p^ 

A^^Jnm^i 1 6lcJ;oT^i6t>;h>. Ifitt^— ^>hJ<t:Lrai:ti4ffi^i 1 97b^>^ai:^$;f^'?)o ccD<t^. IS 

[01 27]$blc. i|2(7)i$^§iJ^[l]S§i Ob(D>fV>Kp2:Rt/Kj2^<tb:^$^'So "T'^cirt^**. mt^^— ^ 

>hJ^^i!j^i 1 yj^u'i 1 s\z^^^M.Kti-tht^{A)(D^%\z^^) . %^(Dmm.mmm^^ Ob 
(7)>r-f>Kp2Si;Ki2A<*«)t>*L, ili:^DS^^=^1 20S.u:i 21 ■b^i^\hti-^ici^o 

[01 28]0^lNr. M23T?:^-r^ftg^1tMl5lS&6d(C*5t>T, It^iSJtfl-^tOg A<«^Sl 83ICJ; 
(7)h;U^fe-§-T2 ts m3(Dm!^Um\Bim^ 1 b7!)M=>A:^D4S^1 SOb^^SUr A:^$tLfcm3(Dh;U'^ 

m^T3 t<Dimmm^xh^mmhji^<7m-^x^ a^'m»:^i8i icj;oT^i6t>H-?)o oo*LNr, zc^ti 

mHl<7m^x^ t. 0iEI5]|^14A^f>A:^affi^18Oc$ii^iaLTA;tl^tltc11t^^->>KJ<^7&^ilJ»: 
Hi 82iz^i^^ti'5o ^i^lz. z<7)fiJ^Hi 82a)tii:^7b<W:9-lli 83izA:^$*t^o ^LT. IX^^Si 

om^x^ '^Ati-t^:it\z^-oxmihti^o 

[oi29]oo'iNr. ^(7>IIMilJt«-^cD3 m'A^^8AlzA:h-r^t. ^(.^)<D^n^z^'z>xmm. 

[0130]-^^|C.Mll'e^t'l^2C7)igS^lJ^IEl^^10b|CfcL^Ts %2.(DY')\.0\%^X2 

Qlz^-DX^ti-^inho ru^-^. m2CD^iStWl5]j^§7/)^t>A:b^ST88^igSLr A:ti$nycll2 
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m2(D^f§.m^m^A(i>2 ( = co2 -CO3 )A<Ma:|f91IZc^:oT^tf)^*^^o-^-D^^Ts^^iEllI^^14;^)^ 

mm\Bi^96^mxtiititimi^97t>^ibtiiti^H^o dcDfijpiiHii^geii. m2(ohji^<7m^x2 (Dmi^m. 

^o^3^mmm8. ±^Ltzmmm6jSLU7xii^ mn^^siz^-ox. mi ojiijtfi-^co, tm2<Di^m 
m^(02 tt:tanir^;itiz^^)m3<Dmmm^(03 ^Mlsb^m'^^z-Dl^xmBMLtztK m2(omf^m 
^(02 ^mmm<o-- 1 x^^i^M^\:^Atsr^:lt\z^^)m^n^fLtzm2a>mmm^tm^ <Dmm 

[oi32]ii]!ife^j9. m22X7ik^Jixtzmmm2xit. Mn^m3izM.^hji^'7t)<miiu^^^t. m^M 
ib^i Bomf^^^^it-r^fzib. mmiii^4.t3^^iiitsts^tzm^mm^(ii^ tmt^^o lanl, m 

2(o^^^ummm^oblz{tm^^^m■^(o^ t}^A:f2^tiui^tzi5b. m2(Di&f^um\3^^^obi)^i^tht^ 
^^:^,^„ zcDfc*). nmmm3izn^hji^<7ii<mu^H^^^it. mmmmm^co^ tmmmm^(o^ t 

(Z)^T?fe^m3(DiiJtiiMfI-^Aa)3 <Dm^i3<mXtdi<t6i^tzib . ^lElHli^l 4lC^5L^T. 

[01 33]Z(DJ:3^ci:li^li. ll2(Dh;U'j7m-§-T2 (DjiiJilzj^^CT^iElHll^l 4lzfclt^'ltt4^— ^>h 

m^e^^i3<mtLtzm-^iz<D^mmt<mtT^(Dx\m2a)[-)i.om-^x2^^^^^^^^^^^^^^^ 

^tzt^\ZO^mi^=t—^lyh(DmiE^'noA:olzLXt,^l^o fei>L^li. maCDilJgfi-^cog CD$fe>^ii 
[O134]±fB0cfc3l3<^iE[E]SSl4(7)lb^t^$lJfap-r^<!:. JPMiS^^ICJJtNTCD^Ifitt^— pt>h(Z)1l^ 

^^b-r'5c<i:(isti'^cC(7)-c\ ca)cfe^i::i^iEiHiiE&i 4(D*im^^^-g)Z<hicj;y . nmmm3izM.mh 

[01 35]||»J1 O. /cffc. ±iZ!iLfcll»J7~9IZ^5L^rli. M^tIM[H]iE&6d(D«14^— ;^>K 

\zm\:.xm2(D^l^%m\Bln,^oh(r>^^:y(D^^lE■t^^'^\z'Dl^xmml.fzt<. m^ (o^i^wm 

[e]SS9fc'5lMim3(Dit^$iJffl]lH]S§1 1 h(D¥^l^^mmz^lE^^^o\zL.X^^l'^o 

[01 36]||]!ife^J1 1 . ^fz. ±5!iLf-#ll»jT?li. Eij^lffilfi^l a^ffll^fc^i^^iJ^B^Lfc7!)<. 

o\z^i[\.y:>o's^'^mMm<j>^±h)vo^um-rh:it\t.m^xth^). ^m<o g fi«j^aL#-sz,!:iiiN5 

[01 3^mm.m^ 2. lilT. C(7)^0JC7)|ISg<$lJl 2(DtSfi)c^. M24~a28^#BBL/d:7!)<»il5fcBJ-r'S>o 

M24(i|IMJi 2(D^<*^^-r7fp-:/'^g|r'fcy. T^-f— K3':*-r7-Kfi#?1l^lHll^i94<i:. isiSfiJ^ 

01^1 96<!:. ^m.umm^^ 91 [^}v'pumm^^ 93\ii^\tmy!^tmmxh^. 

[01 38]M25ii , ±m^tz■y^—\^zf7i■':f—\^m^mwmn^ 9Ar(Dmmumiti'^7rsrz^u^y'pmx^ 

Xtitml-220t. C(DA:'D3S^220lZ}t^$HfcMS[§t221 Z(7)MM^221 (c^iS^^+tfcO^IBl 
222<i:. ZO\lkWL^222\Z\%^^M,fzm.W-^223t. ZL(DmW-^223[zmm^^fz\lk^^22Ar 
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[oi39]M26ii. ±.^\Az^m.Wmmn^QQOmmt^.m^^y^■tyu^yOm-^^^. lll(cfcl,^T> 

mnmz33izm^ts^fzm^^23At.z(Dmm^234\zmm^titzmMmT235ti3^h3mf$.ts 

[01401 1127 1^. ±^Ltz^m.umm^^97<Dmmt6imm'S:7^:■tzfoy^m-ch^o mizisi-^x. 
^mmmm^^ 971*. y^-h^yyt-rf-m^mwrn^^ 94\zmm^tifzAti^=f-236t. -t4a*«j 

mmm^96lzmm^HtzXtstml^237t. Z;h<bA:^4i^236. 237(CftM$Hfc^ID»:^238<i:. 
mn^ih^4lzmm^^fzXttim=F239t.mU^238:SLlJ^Xtiim=F239lZ^^m^Hfzm^m24 

ot. :i(Dmu^2Aoizmm^^fzm^^24^ t. mn-^2A0{z^m^^tzi^M^242t. m^^2 

41 :kmM^242izmmts^fz1mW.^Z43t. :io>1iam^243izmm^Mztiiti^'f-244tt}^h> 

[01 41 ]M28ii, ±ii^Lfzhjv<7umm^^ 98(Dmm^dimm'^7jk-rya^y<pmv^^o mizmi^x. 
hJ\^^Mmmm^ 98\t. y^-\^y7frf-m^mw^^m^94\zmm^tifzxti^i-246t. mi^u 

mJsl^-l 97 lzmt^:^Htz A titm'^24-7t. m7r:Ltj:l^m^^iii^lzmm^^tzXmm^2A.8t. A 
;^3S^246, Z47{zmm^Mzmn^249t. Z(0mn^249lzm^^^tzPm^^250t. :i(D 

Mm^^25o\zmm^HfzmwLm25^ t. A:^4iT248st/^i&§i25i izmm^HfzM.m.^252 
t. :i(Dm.w.^2^2[zmm.-^^fzmi^^253t. mw-^2^z\zm^-^^fz%m.^254t. mi^m2^ 

3M%^^Z^A[Z^m.'^^fztlQW.^ZS5t. Z.(DmU^Z^^\Z\^m:^M.tzP\NM^nZ^Qt. Z. 
(D PWM lE] S&2 56 lCfi^$;Kfc ai :^ 4ffi^257 ,^:7t)^ J$$tlTL>'i) o 

[oi42]o^iz. mm.m^2(r>m^'^mm■t^m\z^ ^(D%m\znn^m.^y.mMmei(Dmnn-t^^ 
^%^m.(Dum-^^<Dmmz'Di\xm.mr^o ^-r. mzMzm^x. ^'-r-K^^i-r?— Rt-^juwni 
^^94^'^^y^^^m.mmm^^9G\zy^-\^^it^—\^'m^mM.mm9At•^i6^ti■^^fzmm.]^ 
mnmm^ <oR^)\z^nnn^m^^±m^^5ti^^^ti■^*lfzm^mt^m^Q^^^Kti{.fzU 

is^fi-^e^ t<r>mmim^'^mm\^xm^<Dml^m^i^i^ '^)i^:h\^.mm.vmm^^97[tz.<p^^(D 
i$^fi-^(Di (tuiSJtfi-^a)^ t(^>mm:m^'&m^\^x%^<r>h}\^<?m^x^ ^tb^u, h)\^'pmmm^ 
1 985.i;m;^i^^iHi£Si siiitsiEmifi^i a(D^^h;i.^T„ A^zcDmi oNu^m-^^^ 

o\zum-t^^o>fr^o 

[oi43]c:(Dii^. ccDfiJ^^I*. Jiiz&L/iJ;5lciijt$ij^;u— ^$-7>r:^;^— :^i:^>Sii^(7){iK 
umiktu^o Mi2icfci,>r, h;K7<c^«in«2(Diim*M5t^ii^(*. iiJg^Jt^pa)F£:^^±if 
^otLX^^V^mm^^ 97(D^-(:^^m<-t^t. mm^mizj^^x:f<^td:mWiti<^C^^tf3<^h> 

tixi^^o zoci^oum-^tt. ■7^-)-}i^—zrxib^^mumji^-z^<DJt^m}^^^±ii^:iti3mm. 
x&^j. ni^xititmumji^--:f<DJt^m}&mt±\-f^zti3<mmx^^o -r^ct?*>. iistij^^Pisii^ 
'i96:sLism^um^^^97izit.]3iHmtii^4fi-^h>iiiti^ixtzm.^mmm^a<Dm^^nm^o^ 

Jkxsmi^mm^oi^ t^xti^Jtt^o :^(Dt^^ z.i^li^(Dm^\zw^w.^m\z^^m.w\WL^t'^^t.i^l^ 

t. ^m.mmm^^ 965.i;jijgfij^isis§i 97\z^':>xz.^i^<Dmmm.^t>m^^^^fzit). fss^t 

[0144]Z<DPp1S^ft|/*-r -Str^ftlZ, Zro^BjrMiT^-f-K^^J-^— KS(D^J^^P^ffll^'&o ^^T. fi^il 

mib^1a>;U<7{Ea^^2SU*M#^M37!)Nt>tifiK$H^«M^^^(6)(CLyc7t)^oT20(D»^ 

^*-Cia^aLyc^ttEl^*imiHlS§1 94a^#A-r-g>o 

[0145] 

[IS6] 

1 ^ 1 

o). = ——T . , ^ . = — — - O). ( 6 ) 



file://C:\Documents and Settings\PasosY\My Documents\JPO\JP-A-H06-30578.html 



6/15/2006 



JP-A-H06-30578 



Page 23 of 53 



T^m2<DmA^2Z7t^^h>mm^H^o ■rut>-ib. m^^ommt^m^m^^^r^MMm 

i^<Dmm^m'<^$mm^^'^±xmmL.mm^(DH[^<pizMr^mf^<DBm^^^Rism^(o 
iiJti::j^-r-siiife^o^m#i4^^ti^H. mmmum'AmmtLxi&ULfzmmx^^). jC(6) 

[01 47]0^(^, M29IC7F^cfc5(C. ZCD^ttE^MlHlSSl 94a^flJ^5^^<i:Lr , *imS$<J^ 

m^(ojzi^ir;^mm'Mmm-^o)^ oBimm^G^ (s) it. Tti(D^a)\z7^r.i:ou-^xmMB 

[0148] 
[i&7] 

G.(S) = ^ = (7) 

oj,, 1 +T.cS 

T.c=J/'K.. 

[oi49]zzT:\ mmmmn^m^cojzicir^mmmf^m^a^^ om^m^^^^io^^tr^t. it 

SC SC £>v* 

<^TtB(D5t(8)^fflt^r^tMi$JSflJ^IHI^^194b<7)y'r>K^^(DM^^^-r'i)C<!:A<■r?^^o 

[0150] 
[^8] 

K..= J6).c (8) 



ttmLxm^iix±-^i^^<Dfr^o zcot^. mmi^Lmvm\s\m'i94c(D^-<>K^^(DWi^mzit. 

[0152] 

Gp(S) = = ! (9) 

0«< 1+TpcS 



mU. T,.= l/K 



p a 



[0153]5t(9) ^^{iSflJiPlsll^l 94c<D V-f >K iiiULfc^Mil^flJfflllil^l 94b<D 
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[0154] 

Kp. = a)pc (10) 



{BLs <X>»e= 

T\ lHl$Eftm^m-^e^3a)^^b(cj^LmMcDi^;jgJt.^f#14^^oj;aic5t(8)s.u*st(io)^ffli 

[01 56]L/)^L'^i:A<b. il;7?tm»l^1a. HU'>iEM^4i2;RU*ftlt^*i53ANMil?!c^tLi)lll^<7)^M 

mmm[£\^^ 94acojt^tm^<Dmm^(om^ti)<-^Ltji<tji^fzisb. m^immm^ aom 

fcm2CDiiJtfi-^co2 .}:lliiJtfi-^co„ <t(7)jiJtiiM«-^^iiiPlLrmia)h;u'j7fi-^Ti ^^i^-So 

^LTft^lC. MU^»lElS§198S.I^tt;'3^^[sJi^13(CcfeoT.Ca>|g1(Dh;U^{i-^Ti it^Mh 
;U^fi-^T3 <!:^ilDS:LTt#btttcSiiSlh;b':7m^ffi^T^3lcm;I^u«Sb1t1a(7>|l:gth>'U':7x^ A^'JiPiit- 

^^^[ziwm-t^o z(Dm^. ±U(Dmmm^m\Bi^'\94atmm(Dmm^(DJt^^m(Dmmi:^<k 

[01 58]Ja±3!)<C(D^0JIZfc(t^j5a^j^:^ie(7)J^iiT:^5>§)o 00*tNr. II»J1 <DK<t$M24- 

#ic<i:oTW^SI227*Nt,ai:b^tLyc^Mlill5^<t-^e3 <!:<7)*IMlHlfe^ii^fi#Ae3 (=e^3-e 
3 ) 7b<3lc^S22l (::J:or ^tfe^222lC'Kls&^tt^o r^t. '^iftS222lcJ;oT^^ii 
^m^1f-^«33A<^i6f>tL^o '(^iSll222(i±ii!iL^ctIMa$IJ^IiJg&194c^fl|JieLrfc 

-^-Of^^ftK li±fH(Z)il:(1 0)lcL^rA^'orlS^^;|^TL^'&o 
[01 59]OO^^r. i^l&t|222;bN^i±i:*3$nfc^IMlE]$EftJg^ffi-^co,,«t. ^M(7)Sbf^lCj:-o-C« 

ckoT^i^bH. ^^lt224|C#ti^^;K'&o "T^c^. i^iftt5224[Cj;oTtIMh;U':7^f -^Xg A<^<5^^ 
tl^o ;i^T:\ ^ifc^224(i±i$L/c+IMii^$lji4PlHlimi94b^4ijifeLT^3y. ^CD^lMK_li± 
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':>xiiiti^H^orts:ib■*b.y^—[^y7|■r?-m^m^^^^94i}^h>A:h^l-23'[^mmLXAt^^ 

Htzmmminm^% t. ^m^th^4t^ibxtim^232^^mLXAti^Hfzm\Bi^nm^o^ 
t(Dmnf^m^m^Ae(=B^ )t<mM^233iz^':>xi^itisbh>H. ^^ti234(z|it$&^;tx-5o -r 

a 111 

^t.i^M^234^zJ:'^xm^(DmmiM^(x>^ t}mibh>H. tiitiim=f-235i3^h:,iiiti^^^o 

[01 61 ]00*LNr. M27T:-^■rii§^f^j^^|)Ie]|^&1 97(ZfcL^r> Hi <Dh;U':7^S-^T,7b<»a^^243(C<fc 

orttl;b$*i^o r^tt?**. ^'f-K^:t-'P-Kfi-^;1IS:[5]|^i 94A^t)A:*4ffi^^236^i^SLr A;b^ 
Hfc<iMilJt<I-^co3 fiSfiJfflililS&i 967!)Nf>A:^3aiT237^ifgSLr A:^D$*tfcmi (DiiJtfi 

■^©i <i:a)fQ-t?fe-S||2(DiSJtfi-^a)2 (=cOa +©1 )7!)<jD^S238(C<i;oT^ife^tl'So 0-:5t^r, C 

<Dm2a)jlJtfi-^co2 lHllK^^lJ§|4;b^t)A:tl4fl5T239^i^g*LTA:^^;|^tcllilltfi-^a)„ t(D 

3tJSilM<I-^Aa>(=a)2 -tOn, ) A^MmSl240lC<i:o-C*i^t>tL, «^S241S.i;^l&il242|C^ 

^243{Z^'oX^6bi^H. tiiti^=?-244.t^p3thti^i%^o 

[01 62]0^|C. M28-e7Ff h;U':7$)j^lHl!^1 98|Z^LnT, fi3^h;U':7fg<^«-^T^^;t)N^ilDm§l249 

tit^^tzmmh)i^<7m^x^ t.m^umm^^ Qit^ibxti^i^z^^y^i^j^Lxxts^titzm^ a>h 
ji-om^x^ t(omx&^mmHi^<?m'^m^x^^(=x^ +X2)t><^isbh>^x.ummm250\zmm^ 
H-5o zL(Dum^^25oits m.mH^^<7iU'^m^x^^<Dmmt:=fib'^ibh>HtzW^^mi>^Tlzum■t 

[0163]OO•L^r. «^^tt3fE^g^^t■^I337^)^^ mm^25^ iZ^^XtH tl^^^o ttf^ib. <i>^(D^ 

[01 64]-^^l^r. «3S(i^ft^AI( =13^-13 ) Mm§§252lCcfcoraJ:^^*l'So "T^f^*., 
^251 *^btil:^$*^y■cS^^^mSiE^t^fi■§-I33<!:. lil^Ud:L^m/)iE^ailSA^t»A:^laB5^248$i^fi 

LTA*^Hfciii^(7>s«i^®3iEi3 ta>mx&^m^mmm^Aii3m6bh>ti. ^^^^253^^1;^ 

ift§|254(Z^$&$;K^„ iflg^miim^fi-^Vg^^Ei^ Dm^255lZ^^Xiii:h^H^o rtiit> 

*>, «^^S253(Da*«!:^lfftlS254(7)ai:^<0fQT?fc-S4S^mEJ&^fi-^V PWMIh] 
i^256(::^i^^;K'5c Z(7)pwmIp1SS256I*. 4B5dF-ffil±Ji'^fi-^V33(c^^lNT. ^J^li, 4^IS^ 
3->/'?Il]S§7!)Nbtii5g^tL/cffi±l^j^[Hll^1 3<7)4-D(7)X-l'«y^>>Jf^^^(7):^>jJ-:7fi-§-^ai:*|-r'So ''j: 

fc\ p\NMm^25e<Dmf^uifit<i>^x&^(ox. mmtjimBM^'^s^r^o 

[oi65]^Lr, m.^mwim^a<r>^=f-ms.v^ A^SffiT-ssig^it-^v^jciiisfi-r-Scfe^i^, pwmid 

a aS 
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f^oMm^f-cyizn^L. z^i^(omtm^t^m(oy3}ivm^^tnt^i\ ^-^^^izn^y- 
ji^wmn^^^m-^it. z<Dj:oizmmmm\Bim^97vm'^^w^^noztiz^':>x. z(Dn.^\- 
j\^<7[zj:^ms^^W}^u<-rc.tt><-^mx^^o m^ivTr^i-mf^mmm^'i 97 it. j^^iiM 
m^A(o^xt^Lxttmm^Ammz^l)m^ (DH\^<7m^x^ ^^i6TL^^A<. ms^^MM^mur^:^ 

tiz^ww^m\zr^mr^mm'^<^^)-mi&^-t^:itt<-^M^xib^o $bfc. mz8xyr^t\-)i^^ 
mm^m^ 98^(Dm^^254(Dm^mKRism'^^253(D^^iyK.it'ti^'eHs 'ijt^<Dm^i 

cp CI 

um\si^(Dttm'f'i>jSLum^Y^>\zn^L.^tiibcom^vt^tmm<o:^}iixmmr 

[0167]||Jtei|lJ13. O^IC. C(D|N§0J(7)||]!fc^5>Jl3(DtiJ?)c^.M3O. M31S.t>*M32^#fiBL/j: 

iji0^-r>S)o MsoiiUMji 3<7):i:t*^^^-r^p«:/>:7[gi-efei'j. sjjiittKj^i a. [')v^Bimmm2. n. 
mmm3. iH]fe^tb^4. ■(ia$ijtapiH]s&i 96. ^M^mm^m^ 97. h;u':7^j^siiiEis&i 98. mtim^ 
^^^3JSLU^Bm^'^m^m^m^^5lt.±^immm^2<D%<Dt^<m-x^^o 

[01 69]M3iiis ±7^^Lfzy^—\^'zf7t-':f-fm^mw-M^i 95<Dumumf^^7ikryoy^mxh 

|g|3H zfeiNT. ^-r— K3';i-'7-Kjt-^;1ll[l5]SSl 95(i. lHll£ftJg^«-§-^^lHlS&i 5\zmm^ 
^tzA:h^^260t. miE^m-i 90{zm^^tltzAt^im^26^ t. Xt)^^260\zmm^Htzm 

n^2e2t. ^(DmM.^262izmm^Htzmm^2e3t. :i(Di?kmm2e3{zmm^Mzmw^m264- 
^2eet. wMm265izmm^^fzm^^2e7t. :i<Dm^^267izmmtshtzm^^2e8t. m 

nm2e6izim^Hfzttitiim=f2e9t. m^Am2e7izmm^Hfztiitit^^270t. a^naesic 
^^m^Hfziiitlt^l^27^ tt3^i^mf$.^^xi^^o 

[01 7o]M32(i. ±3$Lyci^iEisii^i 90(onmumf$.^7r:-r>^o^:^<7mx^^om32izijsi^x. m 

lElHli^i 90(i. y^—\^Z'^r?—hlm^^Wm^^ 95lzmm^titzXtitim'=F273J^U275t. [eJfe 
miii^4lzmm^^tzA:himl'274.t. A:'34i^273Si;274lcJt^^tlfzM»:^276,!:. A:^4i 
^275|zm^^^tLfcMMJ?IJ[H]i^277<hwlgt^§|276:amitt*IJSlJlH]^^ 

278<h. ^<omnm278izmm^Hfzm'A^279t. ^mwi^^28ot. m'^m279MmwL^m. 

^280lzm^^Htz1}aW.^28^ t. ca)»D^S281 lzmm^^tztiiti^lr282tt^h>mm^tlX[,^ 

"So 

[01 71 ]0^(C. Za)SI»J1 3(Cfclt'g)3'-r— K37:l-'7— Kfi^/H^mS&l 95(ti(D5^g!5-r'<^$l|ffll 
/■^^y-^fCOlNT, M33^#BgL^^A^'t)l5t0J•r^o M33tt. M29lC7F^;Kfc^M<±S*J^3^CD3^ 

□^>^ll^^fii^^Lfc::^^P':/':7li]T?fe'g)o M33A<M29«i:^ffliT:fc^c<i:^i5iBJ-r'5o ^-T. M 

33icfcL>T. mmmm^'^m^ayjziiii-^mmi^mn^cxi, (ommmmG^ cs) $^46^<!:. tsb 

[0172] 

m^^1 
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G.(s) = = -tt: (11) 

1 



1 + 



^mm-^'pmm^izmtr^.k5^jim'^.mwr^tum^<^^-'^itm^=E—;^>\-j(D^ttji^. 
mm&mmm)\^-zr(Dm^m'M^coJtw^^i^x^^).^i^o)f)^ibmmi^LmumJl^-zf^^ 

um\£\^^94bti}mm^z^%^\■^nxl^^(DlznL.m33XltzHi^<D^m(o^m 
ti3<t>i}^^o :i(Dztit. y^—y^yTt'y—h'm-^mummBsiz^if^mmzmm-r^ya^^/^pm 

(is mZR'^^m^mLtzyo^:^<7mx^Hltii0^^fj:=b(DX^^Xt^l^:it^M^LXl^^o fzfz 
L. mz90^r>tsi-^u^:^<pm'kmi^^t. ^W.lk(D'm^=E—:^:^h\z]^->CxmiSi^^'^UW^3^—'^ 

[0175]O^(Z. C<7)||»J13ICfcMt^7''r— K7':4-'7-Km-^;^»:[H]S&195cf'(7)9J^/"?^^— -^il? 

a m 

<Dm2(DillJtii^fi-^Afi)2 (=co3 -co^)CDMti(i. »P3ift'(iiET?MjS4'li:&^^f-5>o 

^^li. ItSiil^fl-^co, (7)fE;^A<||iiJt«#co„ O\Z^^\zML,xm^^0>X. m2(DitJtMM^l 

a m 

[oi76]zz-c% m2(DitJg{iM{t#Aco2 OMtil*. ioMj$tfeSl3j$;:i:T^^b-r'&A^\ Ill34(b)7!>^ 
f>t^j!)^'5)cJ:3i3. ^-r— K7';fr7-Rf-^>^fflplS&i95ANf,m±i^FtL^tIMh;u^m-^T3 (7>M14^*iJ 

h^lE<Dt^[z^ m2CDii^i)i^ft-^A(02 (D^114;!)<iE-efetLli*:7-i'— K7';l-'7— Rt-^;1l»:il]!E§l95 

't'(7)iS'tt^-^>hj(7)fi$iijD$-a-. j5.n\zm2.<D'Mm{mm%^^is>2 <DMiiA^~mTrfeHii*3?^-K 
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